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(57)Abstract: 

PURPOSE: To obtain a ternary catalyst capable of attaining a high rate of purification by suppressing a variation 
of the oxygen storage ability of cerium and to provide a system for purifying exhaust gas fitted with the ternary 
catalyst. 

CONSTITUTION: The catalyst carrying layer of tihs ternary catalyst has Ce-Zr double oxide prepd. from metal 
alkoxides. The Ce-Zr double oxide can maintain higher oxygen storage ability than the conventional oxide from the 
early stage of use to the end of repeated use at a high temp. Since cerium oxide is previously heat-treated at > 
700°C, the oxygen storage ability of the cerium oxide is hardly varied and can properly be maintained. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the catalyst support layer which was prepared in an internal combustion engine's exhaust air system, and was 
formed on the support base material and this support base material, and the catalyst metal supported by this catalyst 
support layer — since — the catalyst for exhaust gas purification characterized by said catalyst support layer having the 
cerium-zirconium multiple oxide prepared from the metal alkoxide in the becoming catalyst for exhaust gas purification. 

[Claim 2] It has the catalyst for exhaust gas purification and air-fuel ratio control system which are formed in an internal 
combustion engine's exhaust air system. This air-fuel ratio control system The upper oxygen sensor formed in the 
upstream of this catalyst for exhaust gas purification, and the down-stream oxygen sensor formed in the downstream of 
this catalyst for exhaust gas purification, It connects with this upper oxygen sensor and this down-stream oxygen sensor 
through a control circuit. An air-fuel ratio adjustment means to adjust this internal combustion engine's air-fiiel ratio 
near the theoretical air fuel ratio according to the output of this upper oxygen sensor, and to perform degradation 
amendment of this upper oxygen sensor according to the output of this down-stream oxygen sensor, since — the exhaust 
gas purge equipped with the catalyst for exhaust gas purification characterized by said catalyst for exhaust gas 
purification having the cerium-zirconium multiple oxide prepared from the metal alkoxide in the exhaust gas purge 
equipped with the becoming catalyst for exhaust gas purification. 

[Claim 3] It has the catalyst for exhaust gas purification and air-fuel ratio control system which are formed in an internal 
combustion engine's exhaust air system. This air-fuel ratio control system The upper oxygen sensor formed in the 
upstream of this catalyst for exhaust gas purification, and the down-stream oxygen sensor formed in the downstream of 
this catalyst for exhaust gas purification, It connects with this upper oxygen sensor and this down-stream oxygen sensor 
through a control circuit. An air-fuel ratio adjustment means to adjust this internal combustion engine's air-fliel ratio 
near the theoretical air fuel ratio according to the output of this upper oxygen sensor, and to perform degradation 
amendment of this upper oxygen sensor according to the output of this down-stream oxygen sensor, since - the exhaust 
gas purge equipped with the catalyst for exhaust gas purification characterized by said catalyst for exhaust gas 
purification having the cerium oxide beforehand heat-treated above 700 degrees C in the exhaust gas purge equipped 
with the becoming catalyst for exhaust gas purification. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the catalyst for exhaust gas purification, and the exhaust gas purge 

equipped with the catalyst for exhaust gas purification. 

[0002] 

[Description of the Prior Art] Conventionally, the exhaust gas purge equipped with the catalyst for exhaust gas 
purification prepared in an internal combustion engine's exhaust air system and the air-fuel ratio control system is 
known, the support base material with which the catalyst for exhaust gas purification (three way component catalyst) 
consists of heat-resistant ceramics, such as cordierite, the catalyst support layer which consists of an activated alumina 
formed on this support base material, and catalyst metals, such as Pt supported by this catalyst support layer, — since - 
it becomes. The cerium (Ce) oxide is added by the catalyst support layer as main components that this three way 
component catalyst should purify the hydrocarbon (HC), the carbon monoxide (CO), and nitrogen oxides (NOx) in an 
internal combustion engine's exhaust gas. Especially this cerium oxide has the oxygen storage ability which stores 
oxygen under an oxidizing atmosphere and emits oxygen under reducing atmosphere by the bottom type. For example, 
the technique using a cerium is indicated by JP,58-20307,B. 
[0003] 
[Formula 1] 

CeOz^CeOz-x + yOz 

[0004] Moreover, if the three way component catalyst containing a catalyst metal and a cerium oxide is used under an 
elevated temperature 800 degrees C or more, it is said for oxygen storage ability to tend to fall with the crystal growth of 
a cerium oxide. For this reason, in order to control the crystal growth of cerium oxide and to maintain high oxygen 
storage ability, a means to also add zirconium (Zr) oxide in addition to cerium oxide is also developed (JP,63-1 16741, A, 
JP,3-131343,A). For example, at JP,63-1 16741,A, cerium oxide and a zirconic acid ghost are made into a multiple oxide 
or the solid solution (cerium-zirconium multiple oxide (Ce-Zr multiple oxide)) at least by the part. 
[0005] On the other hand, in the air-fuel ratio control system, like a JP,61-237858,A publication, an upper oxygen 
sensor is formed in the upstream of a three way component catalyst, a down-stream oxygen sensor is formed in the 
downstream of a three way component catalyst, and these upstream oxygen sensor and the down-stream oxygen sensor 
are connected with the air- fuel ratio adjustment means through the control circuit. An upper oxygen sensor detects rich 
or Lean of an air-fuel ratio (A/F) in the upstream of a three way component catalyst, and outputs the output signal to a 
control circuit. Moreover, a down-stream oxygen sensor detects the oxygen density of the exhaust gas after purification 
in the downstream of a three way component catalyst, and outputs the output signal to a control circuit. For this reason, 
an air-fuel ratio adjustment means detects property change (a rich gap or Lean gap) of an upper oxygen sensor according 
to the output of a down-stream oxygen sensor, and performs degradation amendment of an upper oxygen sensor while it 
adjusts an internal combustion engine's air-fuel ratio near the theoretical air fuel ratio (SUTOIKI) according to the 
output of an upper oxygen sensor. 

[0006] In this way, in the exhaust gas purge to which this air-fuel ratio control system was connected, it is made as 

[ act / a three way component catalyst / effectively ] under precise A/F control. 

[0007] 

[Problem(s) to be Solved by the Invention] However, it became clear that it cannot yet be satisfied with the exhaust gas 
purge equipped with the three way component catalyst and this three way component catalyst of the above-mentioned 
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former in respect of the rate of purification. That is, in the above-mentioned conventional three way component catalyst, 
the oxygen storage ability after the durability of cerium oxide falls greatly. Also when a cerium oxide is the above- 
mentioned conventional Ce-Zr multiple oxide, this Ce-Zr multiple oxide is prepared from a nitrate, and compound-izing 
or since it has not dissolution-ized, the oxygen storage ability after durability falls greatly only partly. That is, in the 
conventional three way component catalyst, it sets in early stages of use, and is HC, CO, and NOx in an internal 
combustion engine's exhaust gas by the high oxygen storage ability of cerium oxide. Although the high rate of 
purification can be demonstrated, after a car runs tens of thousands of km, the oxygen storage ability of cerium oxide 
will fall and the rate of purification will also become low. This is because the crystal of a cerium oxide ******s after the 
durability in high temperature and surface area decreases. 

[0008] Moreover, in the exhaust gas purge equipped with this three way component catalyst, in between in early stages 
of use, the oxygen storage ability of the cerium oxide in a three way component catalyst is high, and thermally unstable, 
and since the oxygen storage ability is low and it stabilizes thermally according to use, it is made as [ perform / 
according to the oxygen storage ability after stability / degradation amendment of an upper oxygen sensor ]. for this 
reason, when the upper oxygen sensor has produced the rich gap, a cerium oxide is [ in / the early stages of use ] long in 
oxygen - carrying out time amount emission is continued and a down-stream oxygen sensor can ****** the oxygen 
density of the exhaust gas itself inside. That is, in this exhaust gas purge, detection of rich and Lean of a down-stream 
oxygen sensor will be overdue in between in early stages of use, and, thereby, it will be in degradation amendment of an 
upper oxygen sensor. 

[0009] For this reason, it cannot yet be satisfied with the exhaust gas purge equipped with a conventional three way 
component catalyst and this conventional three way component catalyst in respect of the rate of purification. This 
invention aims at offering the exhaust gas purge equipped with the three way component catalyst which can attain the 
rate of high purification, and this three way component catalyst by suppressing fluctuation of the oxygen storage ability 
of a cerium. 
[0010] 

[Means for Solving the Problem] 

(1) the catalyst support layer which the catalyst for exhaust gas purification of claim 1 was prepared in an internal 
combustion engine's exhaust air system, and was formed on the support base material and this support base material, 
and the catalyst metal supported by this catalyst support layer — since — in the becoming catalyst for exhaust gas 
purification, said catalyst support layer is characterized by to have the cerium-zirconium multiple oxide prepared from 
the metal alkoxide. 

[001 1] (2) The exhaust gas purge equipped with the catalyst for exhaust gas purification of claim 2 It has the catalyst for 
exhaust gas purification and air-fuel ratio control system which are formed in an internal combustion engine's exhaust 
air system. This air-fiiel ratio control system The upper oxygen sensor formed in the upstream of this catalyst for 
exhaust gas purification, and the down-stream oxygen sensor formed in the downstream of this catalyst for exhaust gas 
purification, It connects with this upper oxygen sensor and this down-stream oxygen sensor through a control circuit. An 
air-fuel ratio adjustment means to adjust this internal combustion engine's air-fuel ratio near the theoretical air fuel ratio 
according to the output of this upper oxygen sensor, and to perform degradation amendment of this upper oxygen sensor 
according to the output of this down-stream oxygen sensor, since - in the exhaust gas purge equipped with the 
becoming catalyst for exhaust gas purification, said catalyst for exhaust gas purification is characterized by having the 
cerium-zirconium multiple oxide prepared from the metal alkoxide. 

[0012] In claims 1 and 2, although any are sufficient as a methoxide, ethoxide, butoxide, etc., as for a metal alkoxide, 
what has the high solubility to the alcohol which is a solvent is desirable. In addition, an acetyl acetate salt can also be 
used instead of a metal alkoxide. Moreover, the thing of arbitration can be used also about the alcohol which is a 
solvent. Moreover, as for the catalyst for exhaust gas purification of claims 1 and 2 (three way component catalyst), it is 
desirable addition, compound-ization, or that at least one sort of neodium (Nd) oxide and PURASEOJIUMU (Pr) oxide 
is dissolution-ized in addition to a cerium-zirconium multiple oxide (Ce-Zr multiple oxide). Such a three way 
component catalyst can maintain higher oxygen storage ability. In this case, a neodium oxide etc. can also be prepared 
from a metal alkoxide. 

[0013] (3) The exhaust gas purge equipped with the catalyst for exhaust gas purification of claim 3 It has the catalyst for 
exhaust gas purification and air-fuel ratio control system which are formed in an internal combustion engine's exhaust 
air system. This air-fiiel ratio control system The upper oxygen sensor formed in the upstream of this catalyst for 
exhaust gas purification, and the down-stream oxygen sensor formed in the downstream of this catalyst for exhaust gas 
purification, It connects with this upper oxygen sensor and this down-stream oxygen sensor through a control circuit. An 
air-fuel ratio adjustment means to adjust this internal combustion engine's air-fuel ratio near the theoretical air fuel ratio 
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according to the output of this upper oxygen sensor, and to perform degradation amendment of this upper oxygen sensor 
according to the output of this down-stream oxygen sensor, since — in the exhaust gas purge equipped with the 
becoming catalyst for exhaust gas purification, said catalyst for exhaust gas purification is characterized by having the 
cerium oxide beforehand heat-treated above 700 degrees C. 

[0014] In claim 3, at less than 700 degrees C, having determined the minimum of the temperature of heat treatment as 
700 degrees C has little effectiveness of the oxygen storage ability control in early stages of use by the crystal growth of 
cerium oxide, for example, it is because heat treatment will take long duration if it is about 400 degrees C. On the other 
hand, as for the upper limit of the temperature of heat treatment, it is desirable that it is 900 degrees C. If it exceeds 900 
degrees C, the crystal growth of cerium oxide will be remarkable and it will be because not only the early stages of use 
but oxygen storage ability in use is controlled. 

[0015] As for the heat-treated cerium oxide, it is desirable that primary particle size is [ 100A or less and a BET specific 
surface area ] more than 30m2 / g. Primary particle size exceeds 100A, and if BET specific surface areas are under 
30m2 / g, the crystal growth of cerium oxide is remarkable and it is because not only the early stages of use but oxygen 
storage ability in use is controlled. 

[0016] The catalyst for exhaust gas purification concerning the exhaust gas purge of claim 3 (three way component 
catalyst) can be manufactured by the following approaches, namely, (a) — the powder of a cerium oxide is prepared 
first. The powder of this cerium oxide is heat-treated beforehand, and is stabilized thermally. The powder of this cerium 
oxide is made into the slurry for coatings with alumina powder etc., and a catalyst support layer is formed in a support 
base material by this slurry. And catalyst metals, such as Pt, are supported in this catalyst support layer. 
[001 7] (b) Prepare the powder of a cerium oxide first. The powder of this cerium oxide is heat-treated beforehand, and 
is stabilized thermally. Catalyst metals, such as Pt, are added to the powder of this cerium oxide. The powder of the 
cerium oxide which supported this catalyst metal is mixed with alumina powder etc., the slurry for coatings is prepared, 
and a catalyst support layer is formed in a support base material by this slurry. 

[001 8] (a) Or in the manufacture approach of (b), it is desirable to adopt what was prepared from the metal alkoxide as 
powder of a cerium oxide like claims 1 and 2. Moreover, it is desirable to manufacture a three way component catalyst 
by the manufacture approach of (b). It is because a cerium oxide and a catalyst metal approach, the interaction of a 
cerium oxide and a catalyst metal increases and high oxygen storage ability can be obtained after stability rather than it 
is based on the manufacture approach of (a) if a catalyst metal is added to the powder of a cerium oxide and this is 
supported in a catalyst support layer like the manufacture approach of (b). 

[0019] Furthermore, it is desirable like [ the three way component catalyst concerning claim 3 ] claims 1 and 2 addition, 

compound-ization, or that at least one sort of a zirconic acid ghost, neodium oxide, and PURASEOJIUMU oxide is 

dissolution-ized in addition to cerium oxide. In this case, a cerium oxide etc. can also be prepared from a metal alkoxide 

like claims 1 and 2. 

[0020] 

[Function] 

(1) In the three way component catalyst of claim 1, the Ce-Zr multiple oxide contained in a catalyst support layer is 
prepared from the metal alkoxide. In this way, the Ce-Zr multiple oxide prepared with a sol-gel method from a solution 
is prepared from the conventional nitrate, only partly, Ce and Zr are mixed by homogeneity with an atom or a molecular 
level, a small primary particle size is constituted, and each particle almost serves as a multiple oxide or the solid 
solution from compound-izing or the Ce-Zr multiple oxide which is not dissolution-ized on the whole. And this Ce-Zr 
multiple oxide will be contained in a three way component catalyst by performing even baking the optimal with a 
uniform and small particle size. For this reason, this Ce-Zr multiple oxide maintains oxygen storage ability higher than 
before from the early stages of use to until after the durability in high temperature. 

[0021] (2) In the exhaust gas purge of claim 2, it has the Ce-Zr multiple oxide with which the three way component 
catalyst was prepared from the metal alkoxide. In this way, the Ce-Zr multiple oxide prepared from a solution maintains 
oxygen storage ability higher than before from the early stages of use to until after the durability in high temperature 
like claim 1. 

(3) In the exhaust gas purge of claim 3, since it has the cerium oxide with which the three way component catalyst was 
heat-treated beforehand, crystal growth of the cerium oxide is carried out to some extent. For this reason, also in the 
early stages of use, the oxygen storage ability of cerium oxide is stabilized thermally. That is, there is little property 
change of oxygen storage ability, and it is maintaining oxygen storage ability proper. For this reason, in this exhaust gas 
purge, overdue [ in between in early stages of use / of a down-stream oxygen sensor / rich and / Lean's detection ] and 
degradation amendment of an upper oxygen sensor is performed quickly. 
[0022] 
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[Example] Hereafter, trials 1 and 2 explain invention given [ each ] in a claim. 

The {test 1 } trial 1 explains the examples 1 and 2 which materialized claims 1 and 2 with the examples 1 and 2 of a 

comparison. 

(Example 1) 

"Preparation which is a Ce-Zr multiple oxide" The cerium alkoxide alcoholic solution which made ethyl alcohol carry 
out the 0.25 mol/1 dissolution of the cerium ethoxide (Ce2 (OC two H5)), and the zirconium alkoxide alcoholic solution 
which made ethyl alcohol carry out the 0.55 mol/1 dissolution of the zirconium ethoxide (Zr2 (OC two H5)) are prepared 
first. 

[0023] And this cerium alkoxide alcoholic solution and a zirconium alkoxide alcoholic solution are mixed, and it 
considers as a uniform solution. In the condition of having been kept at 80 degrees C, it stirs and this solution is mixed 
for 2 hours or more. Then, the pure water diluted with ethyl alcohol is slowly added in the solution, and it is made to 
hydrolyze. Amount of water used for hydrolysis was set to one half of the alkoxide ligands in a solution. By performing 
filtration under reduced pressure for the obtained solution, the solvent and the solute were separated and precursor 
powder was obtained. 

[0024] Subsequently, the obtained precursor powder is calcinated at 600 degrees C for 5 hours. In this way, a Ce-Zr 
multiple oxide (Ce/Zr ratio = 5) is obtained. However, a Ce/Zr ratio can be made into any value between 0.1-10. 





lootii 




7 0MSB 




i sfiasB 


±iece-zrasg«B» 






3 ommm 



It stirs and mixes moreover and let the above-mentioned class product be a slurry for coatings. 
[0025] After being immersed and pulling out pure water to the honeycomb support base material (1 .71.) made from 
"formation of catalyst support layer" cordierite, excessive moisture is blown off and it is immersed in the above- 
mentioned slurry. This is taken out, an excessive slurry is blown off and it dries for 20 minutes at the temperature of 250 
degrees C. This is calcinated at 500 degrees C for 1 hour. In this way, a catalyst support layer is formed on a support 
base material. The catalyst support layer was 120g per 11. of support base materials. 

[0026] After sinking in and pulling up the support base material in which "support of catalyst metal" catalyst support 
layer was formed, in a dinitrodiammine platinum solution and a nitric-acid rhodium solution, Rh supports [ Pt ] 1. in 
0.2g /with 2.0 g/1 by drying at 250 degrees C. In this way, the three way component catalyst of an example 1 is obtained. 

(Example 2) 

"Preparation which is a Ce-Zr-Nd-Pr multiple oxide" An example 1, cerium alkoxide alcoholic solution 0.29 mol/1 of 
the same kind and zirconium alkoxide alcoholic solution 0.33 mol/1, the neodium alkoxide alcoholic solution that made 
ethyl alcohol carry out the 0.03 mol/1 dissolution of the neodium ethoxide (Nd2 (OC two H5)), and the 
PURASEOJIUMU alkoxide alcoholic solution which made ethyl alcohol carry out the 0.33 mol/1 dissolution of the 
PURASEJIUMU ethoxide (Pr2 (OC two H5)) are prepared first. 

[0027] And a these ceriums alkoxide alcoholic solution, a zirconium alkoxide alcoholic solution, a neodium alkoxide 
alcoholic solution, and a PURASEOJIUMU alkoxide alcoholic solution are mixed, and it considers as a uniform 
solution. A Ce-Zr-Nd-Pr multiple oxide is obtained like an example 1 using this solution. However, as for a Ce/Zr/Nd/Pr 
ratio, Ce can take any value between per one, Zr=0.1-10.0, Nd=0.01-10.0, and Pr=0.01-10.0. 
[0028] Instead of the Ce-Zr multiple oxide of "preparation of slurry for coatings" example 1, it considers as the slurry 
for coatings like an example 1 except having used the Ce-Zr-Nd-Pr multiple oxide. And like an example 1, "formation 
of a catalyst support layer" and "support of a catalyst metal" are performed, and the three way component catalyst of an 
example 2 is obtained. 
(Example 1 of a comparison) 
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It stirs and mixes moreover and let the above-mentioned class product be a slurry for coatings. 
[0029] And "a catalyst support layer is formed" like an example 1. 

The mixed water solution which "support of Ce-Zr multiple oxide" cerium nitrate (Ce3 (N03)) and the oxy-zirconium 
nitrate (Zr03 (N03)) dissolved is prepared. Excessive moisture is blown away, after being immersed in this mixed 
water solution for 1 minute and pulling out the support base material which formed the catalyst support layer by the 
above. This is calcinated at 500 degrees C after desiccation and in air for 20 minutes by 250 degrees C for 1 hour, 
thereby - the amount of support per 11. of catalysts - a Ce/Zr ratio - the Ce-Zr multiple oxide (Ce/Zr ratio = 5) which 
are =0.25 / 0.05 mols is supported. 

[0030] Pt and Rh are supported like "support of catalyst metal" example 1 in the catalyst support layer with which the 
Ce-Zr multiple oxide was supported. In this way, the three way component catalyst of the example 1 of a comparison is 
obtained. 

(Example 2 of a comparison) 

Ce02 of "preparation of Ce-Zr multiple oxide" marketing Powder (mean particle diameter; more than 20 micrometers or 
less, and BET specific surface area;50m2 / g) is prepared, and it is this Ce02. Powder is immersed in an oxy-zirconium- 
nitrate water solution. After pulling this out, it dries for 20 minutes at 250 degrees C, and calcinates at 500 degrees C in 
air for 1 hour. This obtains a Ce-Zr multiple oxide (Ce/Zr ratio = 5). 
[0031] 
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It stirs and mixes moreover and let the above-mentioned class product be a slurry for coatings. 

[0032] And like an example 1, "formation of a catalyst support layer" and "support of a catalyst metal" are performed, 

and the three way component catalyst of the example 2 of a comparison is obtained. 

(Evaluation 1) It prepares in the exhaust air system of the engine (displacement; 21.) to which the 3 yuan each catalyst of 
the above-mentioned examples 1 and 2 and the examples 1 and 2 of a comparison was connected in the air-fuel ratio 
control system. And the performance evaluation by engine exhaust gas was performed about each exhaust gas purge. 
[0033] The performance-evaluation item is as follows. 

50% purification temperature (degree C) - It maintained by A/F=14.6 (SUTOIKI), the exhaust gas temperature was 
raised from the low temperature side, and the temperature from which the rate of purification became 50% was 
measured. 

Rate of 400-degree-C purification (%) - The exhaust gas temperature of A/F=14.6 (SUTOIKI) is set as 400 degrees C, 
and they are HC, CO, and NOx. It asked for the rate of purification. 

[0034] Ce particle size (A) - Particle size was computed according to the XRD peak of a cerium oxide. 

Emission (g/mile) — Durability carried out in the entering gas temperature of 800 degrees C for 100 hours, having 

applied it the fixed period centering on A/F=14.5 (SUTOIKI). The activity after this durability was evaluated. A result 

is shown in Table 1 and 2. 

[0035] 

[Table 1] 
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[0037] The exhaust gas purge equipped with the three way component catalyst of examples 1 and 2 from Table 1 and 2 
is HC, CO, and NOx after durability from the exhaust gas purge equipped with the three way component catalyst of the 
examples 1 and 2 of a comparison. It turns out that activity is improving. This is because the Ce-Zr multiple oxide and 
the Ce-Zr-Nd-Pr multiple oxide are prepared from the metal alkoxide, so particle size is finely maintained rather than 
the Ce-Zr multiple oxide of the examples 1 and 2 of a comparison. 

[0038] Therefore, it turns out that the exhaust gas purge of examples 1 and 2 has the oxygen storage ability with a Ce-Zr 
multiple oxide and a Ce-Zr-Nd-Pr multiple oxide more expensive than before from the early stages of use to until after 
the durability in high temperature, and the high rate of purification can be demonstrated. Especially the exhaust gas 
purge of an example 2 is HC, CO, and NOx after durability from the exhaust gas purge of an example 1 and the 
examples 1 and 2 of a comparison. It turns out that activity is improving. This is because oxygen storage ability with a 
Ce-Zr-Nd-Pr multiple oxide more expensive than a Ce-Zr multiple oxide is maintained. 

[0039] Therefore, oxygen storage ability with the more expensive exhaust gas purge of an example 2 shows that the 
higher rate of purification can be demonstrated. 

The {test 2} trial 2 explains the examples 3-6 which materialized claim 2 with the examples 3 and 4 of a comparison. 
(Example 3) 

Preparation of the activated-alumina powder containing a cerium oxide and "heat treatment" activated-alumina powder 
(BET specific surface area; 200m2 / g) are sunk into the mixed water solution of a cerium nitrate and an oxy-zirconium 
nitrate. Then, this is dried and it calcinates at 800 degrees C in air for 5 hours. In this way, it stabilizes thermally and the 
activated-alumina powder containing 25% of the weight of cerium oxide and 3.5% of the weight of a zirconic acid ghost 
is obtained. The primary particle size of a Ce-Zr multiple oxide was 80A. 
[0040] 
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It stirs and mixes moreover and let the above-mentioned class product be a slurry for coatings. 
[0041] After being immersed and pulling out pure water to the honeycomb support base material (1.71.) made from 
"formation of catalyst support layer" cordierite, excessive moisture is blown off and it is immersed in the above- 
mentioned slurry. This is taken out, an excessive slurry is blown off and it dries for 20 minutes at the temperature of 250 
degrees C. This is calcinated at 500 degrees C for 1 hour. In this way, a catalyst support layer is formed on a support 
base material. The catalyst support layer was 120g per 11. of support base materials. 

[0042] After sinking in and pulling up the support base material in which "support of catalyst metal" catalyst support 
layer was formed, in a dinitrodiammine platinum solution and a nitric-acid rhodium solution, Rh supports [ Pt ] 1. in 
0.2g /with 1 .0 g/1 by drying at 250 degrees C. In this way, the three way component catalyst of an example 3 is obtained. 

(Example 4) 

Ce02 of preparation of a cerium oxide and "heat treatment" marketing Powder (mean particle diameter; more than 20 
micrometers or less, and BET specific surface area;50m2 / g) is prepared, and it is this Ce02. Powder is sunk into an 
oxy-zirconium-nitrate water solution. After pulling this out, it dries and calcinates at 800 degrees C in air for 5 hours. In 
this way, Ce02 A zirconic acid ghost is made to dissolution-ize 15% of the weight, and the Ce-Zr multiple oxide 
stabilized thermally is obtained. The primary particle size of a Ce-Zr multiple oxide was 100 A, and BET specific 
surface areas were 30m2 / g. 
[0043] 
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It stirs and mixes moreover and let the above-mentioned class product be a slurry for coatings. 

[0044] And like an example 3, "formation of a catalyst support layer" and "support of a catalyst metal" are performed, 

and the three way component catalyst of an example 4 is obtained. 

(Example 5) 

It is Ce02 like the "addition to cerium oxide preparation-, heat treatment, and catalyst metal" example 4. A zirconic acid 
ghost is made to dissolution-ize 15% of the weight, and the Ce-Zr multiple oxide stabilized thermally is obtained. 
[0045] Next, it is immersed in a dinitrodiammine platinum solution and this Ce-Zr multiple oxide is dried after a drawer. 
In this way, 2% of the weight of Pt is added to a Ce-Zr multiple oxide. 

It considers as the slurry for coatings like an example 4 except having used the Ce-Zr multiple oxide which added Pt 
instead of the Ce-Zr multiple oxide of "preparation of slurry for coatings" example 4. 

[0046] "A catalyst support layer is formed" like "preparation of a three way component catalyst", and an example 3. 
After sinking in and pulling up the support base material in which the catalyst support layer was formed, in a nitric-acid 
rhodium solution, it dries at 250 degrees C. In this way, Rh supports [ Pt ] 0.2 g/1 with 1 .0 g/1. In this way, the three way 
component catalyst of an example 5 is obtained. 

(Example 6) Ce02 of marketing Powder (mean particle diameter; more than 20 micrometers or less, and BET specific 
surface area;50m2 / g) is prepared, and it sinks in respectively, and an oxy-zirconium-nitrate water solution, a nitric-acid 
PURASEOJIUMU water solution, and a nitric-acid neodium water solution are calcinated at 800 degrees C in air for 5 
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hours, after drying. 

[0047] In this way, it is 50% of the weight of Ce02 instead of the Ce-Zr multiple oxide of an example 4. 40% of the 
weight of Zr02 5% of the weight of Nd02 5% of the weight of PK)2 The included multiple oxide is used. Other 
conditions obtain the three way component catalyst of an example 6 like an example 4. The primary particle size of a 
Ce-Zr-Nd-Pr multiple oxide was 80A, and BET specific surface areas were 50m2 / g. 
(Example 3 of a comparison) 

"Preparation of activated-alumina powder containing cerium oxide" activated-alumina powder (BET specific surface 
area; 200m2 / g) is sunk into the mixed water solution of a cerium nitrate and an oxy-zirconium nitrate. Then, this is 
dried and it calcinates at 500 degrees C in air for 5 hours. In this way, the activated-alumina powder containing 25% of 
the weight of cerium oxide and 3.5% of the weight of a zirconic acid ghost is obtained, without making it stabilize 
thermally. The primary particle size of a Ce-Zr multiple oxide was 30A. 

[0048] And like an example 3, "preparation of the slurry for coatings", "formation of a catalyst support layer", and 
"support of a catalyst metal" are performed, and the three way component catalyst of the example 3 of a comparison is 
obtained. 

(Example 4 of a comparison) 

Ce02 of "preparation of cerium oxide" marketing Powder (mean particle diameter; more than 20 micrometers or less, 
and BET specific surface area;50m2 / g) is prepared, and it is this Ce02. Powder is sunk into an oxy-zirconium-nitrate 
water solution. After pulling this out, it dries and calcinates at 500 degrees C in air for 5 hours. In this way, Ce02 A 
zirconic acid ghost is made to dissolution-ize 15% of the weight to powder, and the Ce-Zr multiple oxide which is not 
stabilized thermally is obtained. The primary particle size of a Ce-Zr multiple oxide was 80A, and BET specific surface 
areas were 100m2 / g. 

[0049] And like an example 4, "preparation of the slurry for coatings", "formation of a catalyst support layer", and 
"support of a catalyst metal" are performed, and the three way component catalyst of the example 4 of a comparison is 
obtained. 

(Evaluation 2) It prepares in the exhaust air system of the engine (displacement; 21.) to which the 3 yuan each catalyst of 
the above-mentioned examples 3-6 and the examples 3 and 4 of a comparison was connected in the air-fiiel ratio control 
system. And the performance evaluation by engine exhaust gas was performed about each exhaust gas purge. A 
performance evaluation is the durability test of 100 hours to which the exhaust-gas temperature applied the amplitude by 
800 degrees C and the fixed cycle centering on A/F=14.5 (SUTOIKI). And the engine bench estimated the oxygen 
storage ability and the rate of purification in the 3 yuan each catalyst before and behind a durability test. 
[0050] The performance-evaluation item is as follows. 

Oxygen storage ability « Exhaust gas temperature was set as 400 degrees C, A/F was changed by 0.1 Hz 14.0 (rich) and 
1 5.0 (Lean), the oxygen density of the outlet side of a 3 yuan each catalyst at that time was detected, and it measured by 
the holding time of theoretical air fuel ratio. 

Rate of purification - By 14.6 (SUTOIKI), exhaust gas temperature was set as 400 degrees C, and A/F was measured. 
0051] A result is shown in Table 3. 
0052] 
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<EMI ID=000005 HE=070 WI=130 LX=0400 LY=1800> [0053] Next, it attached the catalyst of 3 yuan in the exhaust 
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air system of an engine (displacement; 21.) car each, and the emission in the LA#4 mode was measured. An oxygen 
sensor is attached the exhaust air system of the three way component catalyst upstream, and immediately after [ two ] 
the three way component catalyst downstream, and A/F is controlled. A result is shown in Table 4. 
[0054] 
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[0055] Since the exhaust gas purge equipped with the three way component catalyst of examples 3-6 has stabilized the 
cerium oxide of a three way component catalyst by heat treatment beforehand, Tables 3 and 4 show that change of the 
oxygen storage ability in durability order is small compared with the exhaust gas purge equipped with the three way 
component catalyst of the examples 3 and 4 of a comparison. For this reason, especially the exhaust gas purge of 
examples 3-6 is NOx in early stages of use. It turns out that aggravation of emission can be controlled. 
[0056] Therefore, in the exhaust gas purge of examples 3-6, there is little property change of the oxygen storage ability 
of the cerium oxide in a three way component catalyst, and since oxygen storage ability is maintained proper, it turns 
out that the high rate of purification can be demonstrated also in between in early stages of use. Moreover, in the 
exhaust gas purge of examples 3-6, it turns out that the crystal growth of the catalyst metal accompanying the crystal 
growth of a cerium oxide is controlled, and the engine performance after durability is improving compared with the 
exhaust gas purge of the examples 3 and 4 of a comparison. 

[0057] Especially, in the exhaust gas purge of an example 5, since Pt is added by the cerium oxide, it turns out that the 
interaction of a cerium oxide and Pt increases and the engine performance is improving compared with the exhaust gas 
purge of an example 4. Moreover, in the exhaust gas purge of an example 6, since a zirconic acid ghost, neodium oxide, 
and PURASEOJIUMU oxide are added to cerium oxide and the thermal resistance of cerium oxide is improved, 
compared with the exhaust gas purge of an example 4, it turns out that the improvement in the engine performance after 
durability is large. 
[0058] 

[Effect of the Invention] As explained in full detail above, since invention given [ each ] in a claim has adopted the 
configuration given [ each ] in a claim, it can demonstrate the high rate of purification. That is, in the three way 
component catalyst of claim 1, since oxygen storage ability with a Ce-Zr multiple oxide more expensive than before is 
maintained from the early stages of use to until after the durability in high temperature, the high rate of purification can 
be demonstrated. 

[0059] Moreover, in the exhaust gas purge of claim 2, since oxygen storage ability with a Ce-Zr multiple oxide more 
expensive than before is maintained from the early stages of use to until after the durability in high temperature, the high 
rate of purification can be demonstrated. Furthermore, with the exhaust gas purge of claim 3, there is little property 
change of the oxygen storage ability of the cerium oxide in a three way component catalyst, and since oxygen storage 
ability is maintained proper, also in between in early stages of use, the high rate of purification can be demonstrated. 
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